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INOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mnporpaMMmbl MO OHOJOTHH TEOPETUYECKYIO OCHOBY IS
OTpe/eNeHUs] TMOAXO0M0B K (POPMHUPOBAHUIO COACpX)aHUS Y4eOHOro MpeaMera
«buosiorus» cocTaBWIM: KOHIENTyalbHble TonoxkeHus PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH  II€Jei, CcolepKaHus, pPe3yJbTaToB OOydYeHHUs U
TpeOOBaHMI K YPOBHIO MTOATOTOBKU BBITYCKHHKOB, TTOJIOKEHUS 00 OOIIUX MENIX 1
NPUHIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro
obmero oOpazoBanus B Poccuiickoit demeparuu, a TakKe IMOJOXKCHUS O
cnenuuke OMOIOrHH, €€ 3HAYeHUH B MTO3HAHUU KMBOM MPUPOJILI U 00ECIICYCHUH
CYIIIECTBOBAaHMSI YesoBeYeCKOro obmiecTBa. COrjlacCHO Ha3BaHHBIM TOJIOKEHUSIM,
ompeiesIeHbl OCHOBHBIE (DYHKIIUU MTPOTPAMMBbI [0 OMOJIOTHU U €€ CTPYKTYpA.

[Iporpamma 1o Owuonoruum Aa€T NpeNCTaBICHHWE O LEesiX, 00 oOmen
CTpaTeTuu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHOro mnpeamera «buosorus», omnpeaenser o0s3aTelibHOE MPEAMETHOE
COZIEp’KaHHE, €ro CTPYKTYpY, pacOpeielieHHue 10 pa3fenaM HW — TeMaw,
PEKOMEHYEMYIO TIOCJIEI0BATEIBbHOCTh M3YUEHUSI YUEOHOro Marepuana ¢ y4€ToM
MEXKIPEIMETHBIX M BHYTPUIPEIAMETHBIX CBSI3€M, JIOTUKH 00pa3oBaTEIbHOTO
npolecca, BO3pacTHbIX 0COOEHHOCTEN 00y4JaroIuXCsl.

B nmnporpaMmme 1o OuOJIOTMM TaKXe Y4YUTHIBAIOTCS TpeOOBaHUS K
MJIAHUPYEMBbIM JIMYHOCTHBIM, METANpPEIMETHBIM U MPEIMETHBIM pe3yJibTaTaM
oOyueHuss B (OPMHUpPOBAHMM OCHOBHBIX BHUJOB Y4eOHO-TIO3HABATEIbHOU
JeATeIbHOCTH/YUeOHbIX JEeUCTBUN OOYydYarolIUXCsi MO OCBOEHUIO COJEp KaHUs
OMOJIOrMYecKOro 0Opa3oBaHMUsL.

B nporpamme mo 6uonorun (10—11 xaccel, 6a30BbIil YPOBEHB) peain30BaH
INPUHIMI TPEEMCTBEHHOCTH B M3yYE€HHUHM OHOJIOTHM, OJjlarojapsi 4yeMy B HeW
MPOCMATPUBACTCS  HAMNPABICHHOCTh Ha pa3BUTUE 3HAHUM, CBS3AHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, LEHHOCTHBIX
OpUEHTAIMH JIMYHOCTH, SKOJOTUUECKOTO MBIIUICHHS, PEJICTABICHUN O 3[I0POBOM
oOpa3e >XKU3HH U OEpeKHbIM OTHOILIEHHEM K OKpYXalolleil MpUpOJHOU cpere.
[ToaToMy Hapsiny ¢ u3ydyeHHeM OOIEOMOOTUYECKUX TEOpPHUH, a TaKkKe 3HaHWM O
CTPOCHHUH >KUBBIX CUCTEM PA3HOT0 paHra M CYUIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX TPOIIECCOB B MPOTrpaMMe MO OMOJIOTHH yAEIEHO BHUMAaHHUE HCIIOJIh30BAHUIO
MOJYYEHHBIX 3HAHWI B TOBCEIHEBHOM JKU3HU JJIsI PEUICHUS PUKIIAIHBIX 3a/]a4, B
TOM 4YHCle: NpO(QUIAKTUKY HACIEACTBEHHBIX 3a00JI€EBaHMUN YEIOBEKa, MEIUKO-
Te€HEeTHYECKOTrO KOHCYJIbTUPOBAHUA, 000CHOBaHUs AKOJIOTUYECKU
1[€J1eCO00pa3HOro TMOBEICHUS B OKpY)KaroUleld NpUPOJHOM cpele, aHaiu3a
BIIMSIHUSL XO3SUCTBEHHOM AEATENbHOCTA YEJIOBEKA HAa COCTOSHHE MNPUPOJHBIX U
MCKYCCTBEHHBIX SKOCHCTEM. Y CUJICHHE BHUMAaHUS K MPUKIAJHOW HATPaBIEHHOCTU
yueOHoro npenMera «buosiorus» MpoaUKTOBAHO HEOOXOJUMOCTBIO 0OecreueHus



YCIIOBUM JUIsl pEUICHUS] OJJHOM M3 aKTyaJbHBIX 3a/1ay MIKOJbHOTO OMOJIOTHYECKOrO
oOpa3zoBaHus, KoTopas mpennonaraetr (opMUpoBaHHE Yy  OOydarouuxcs
CIIOCOOHOCTH aJIallTUPOBAThCA K M3MEHEHHMSIM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'O0 MHPA.

buonorust Ha ypoBHE cpemHero o6miero oOpa3oBaHHUS 3aHUMAeT Ba)XKHOE
mecto. OHa obecrieunBaeT (opMHUpPOBaHUE Yy OOyYarOUIUXCS MPEACTABICHUNA O
HAy4YHOM KapTHUHE MHpa, paclIMpsieT U 0000IaeT 3HaHUS O KUBOM mpupoje, eé
OTJINYMTENIbHBIX TNPU3HAKAX — YPOBHEBOW OPraHMU3alMA W 3BOJIIOLUHU, CO3HAET
YCIOBUSL  JJIs:  TO3HAHUS  3aKOHOB  JKUBOM  MpuUpoAbl, (OPMUPOBAHUS
(GYHKIIMOHATBPHOW TPAMOTHOCTH, HABBIKOB 3J0pPOBOr0 M Oe3zomacHoro oOpasa
YKU3HH, DKOJIOTMYECKOT0 MBILUICHHS, IEHHOCTHOTO OTHOIIECHHUS K KUBOM MPUPOJIE
U YEIJIOBEKY.

bonbiioe 3HaueHre OMOIOrUsl UMEET TAKXKE JIJISl PEIICHUs] BOCIUTATENIbHBIX U
pa3BUBAIOIIMX  3a7ad  CpelHero  oOmero  oOpa3oBaHMs, COLMAIM3ALUU
oOyuatonuxcs. M3yuenue 61oiaoruu o0ecnedrnBaeT ycioBus s (GOpMHUPOBAHMUS
WHTEJUICKTYalbHbIX, KOMMYHHUKAIIMOHHBIX W  HMH(POPMAIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYpPBhI, CIOCOOCTBYET WMHTErpalui OMOJIOTMYECKUX 3HAHUU C
IPEACTABICHUSIMHU U3 JIPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKHU, XUMUU
u reorpaduu. Ha3zBaHHbIE TOJIOKEHHUS O MpEeAHA3HAYEHUU Y4eOHOro mnpeaMera
«buonorus» cocraBUJIM OCHOBY Ui ONPEICNICHUS NOIXOJOB K OTOOpY H
CTPYKTYPUPOBAHHMIO €r0 COAEpP’KaHUsA, IMPEACTaBICHHOIO B IIporpamme 1o
OHOJIOTHH.

OT60p coxaepkanus ydeOHOro npenmera «buomorus» Ha 0a30BOM YpOBHE
OCYHIECTBJIEH C MO3ULUNA KYyJIbTYpOCOOOPAa3HOrO0 MOJXO0Jld, B COOTBETCTBHM C
KOTOpPBIM OOYyYaroluecs: JOJKHBl OCBOMTbH 3HAHHUA M YMEHHs, 3HAaYUMbIE IS
dopMupoBaHus OOIIEH KyJbTYpbl, ONpEACNAIOINEe aJeKBAaTHOE IOBEACHHUE
YyeJoBeKa B OKpY’Karollel MPUPOAHOUM cpejie, BOCTpeOOBAHHBIE B MOBCEIHEBHOM
JKU3HU U MPaKTUUYECKOW AesTeabHOCTH. Oco0oe MEeCTO B ATOM cHUCTeMe 3HaHUM
3aHHUMAIOT 3JIEMEHTBI COICPKAHUSI, KOTOPbIE CIIyKaT OCHOBOM At pOpMUpPOBaHUS
MPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
HEHHOCTHBIX  OPUEHTAIMSX  JIMYHOCTH,  CIIOCOOCTBYIOIIMX  TI'yMaHHU3alUU
OMOJOTMYECKOro 00pa30BaHMSI.

CTpyKTypUpOBaHUE COJAEpKaHUA YYEOHOro MmaTepuajia B IpOrpaMme IO
OMOJNIOTMH OCYIIECTBICHO C Y4YETOM MPUOPUTETHOrO 3HAUYEHHUs 3HAHMH 00
OTJIMYUTEIBHBIX OCOOCHHOCTSX KUBOUM MPHUPOJIbI, O €€ YPOBHEBOM OpraHM3aliu U
HBOJIIOIMU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHOro npeamera «buomorus»
BBIJICJICHBI CIIEIYIONINE COJEpKaTeNbHbIe TUHUU: «bronorus kak Hayka. MeToabl
HAy4YHOTro TNo3HaHUs», «KieTka kak Ouonormyeckas cuctemay, «OpraHu3m Kak



Oouonoruyeckas cucrema», «CucreMa M MHOrooOpasue OpraHuYeCKOro MHUpay,
«IBOJIONUS AKUBON MPUPOJIBI», « IKOCUCTEMBI U TIPUCYIITUE UM 3aKOHOMEPHOCTH.

[enp m3yuenus yuyeOHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBIAJICHUE  OOYYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(PYHKIIMOHATHHON
OpraHu3allid >KUBBIX CHCTEM pa3HOrO paHra M HOPUOOpPETEHHE yMEHUU
WCIIOJIb30BaTh ATU 3HAHMS JJI TPAMOTHBIX JIEUCTBUH B OTHOILIEHUU OOBEKTOB
YKUBOM TIPUPOJBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

Jloctmxenne 1ienu u3ydeHus: yueOHoro npenmera «buonorus» na 6azoBomM
YPOBHE 00ECIIEUNBAETCS PEIICHUEM CIEAYIOIIMX 3a/1a4u:

OCBOEHHE OOYYAIOUIMMHCS CHCTEMbl 3HAaHUM O OMOJOTMYECKUX TEOPHSIX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUiIaX, CIyKallluX OCHOBOU
Ui (opMHpOBaHUS TMPEACTABICHUI O €CTECTBEHHO-HAYYHOM KapTHUHE MHUpA, O
METO/IaX HAyYHOI'O MO3HAHMS, CTPOEHUH, MHOTOOOpa3uh U OCOOCHHOCTSX >KUBBIX
CUCTEM Pa3HOr0 YPOBHS OpPraHM3alMH, BBIIAIOIMIMXCA OTKPBITUAX U COBPEMEHHBIX
UCCJIEJOBAaHMSIX B OMOJIOTHH;

¢opMupoBaHrUe y OOY4YaIOIIMXCSl MO3HABATEIbHBIX, MHTEUIEKTyaJIbHBIX U
TBOPYECKUX CIIOCOOHOCTEW B MpolLiecce aHallM3a JAaHHBIX O MYTAX pPa3BUTUS B
OMOJIOTMM HAYYHBIX B3IVISIIOB, MAEH M MOAXOJ0B K M3YUYEHHUIO KUBBIX CHCTEM
Pa3HOT0 YPOBHS OPTaHU3aLUY;

CTAaHOBJICHME Yy OOydJarommxcst oOmel KyJIbTypbl, (YHKIIMOHAILHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHHUM OOBSACHATH U OLICHUBATDH SIBJICHUS OKPYXKAIOLIETO
MUpa KUBOW MPHPOAbI HAa OCHOBAaHWM 3HAHUN M OMbBITA, MOJYYCHHBIX TIpU
W3y4YEeHUH OHOJIOTHH;

dbopmupoBaHre Yy OOy4YalOIIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMUECKUX 3HAaHUM B NPAKTHUUECKON JEATENIbHOCTH 4YEJIOBEKa, pPa3BUTHU
COBPEMEHHBIX MEIULMHCKUX TEXHOJOTUHN U arpoOMOTEXHOIOTHf;

BOCIIUTaHUE YOEXKAEHHOCTH B BO3MOKHOCTH TO3HAHUSI YEJIOBEKOM KUBOU
MPUPOJIbI, HEOOXOUMOCTU OEPEIKHOTO OTHOIICHHUS K HEel, COOTIOICHUS DTUIECKUX
HOPM IIpU MIPOBEIECHUH OMOJIOTUYECKUX UCCIIeI0BaHUM;

OCO3HAaHUE IIEHHOCTH OWOJIOTUYECKUX 3HAHWM [JIs1 TOBBIIIEHUS YPOBHS
9KOJIOTUYECKOM KYJIBTYpPHI, A1 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NpUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOM JKU3HU IS
OLICHKH TOCJIE/ICTBUI CBOEH JESITEIbHOCTH MO OTHOUIEHUIO K OKPYXKAIOIEl cpejie,
COOCTBEHHOMY 3/I0pPOBbIO, OOOCHOBaHWE W COOJIIOJICHHE Mep MPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero oOmiero oOpasoBaHusi «buonorusi», u3ydaemas Ha
0a30BOM YpOBHE, SIBJISIETCSI O0S3aTENIbHBIM YYEOHBIM TMPEIMETOM, BXOMASIIMM B
COCTaB NMpeaMeTHOI o0nacTh « EcTecTBeHHO-HAy4YHbIE TPEIMETHI.



J{nst u3yueHust OMoJIoruu Ha 6a30BOM YPOBHE CpeJIHET0 00111ero oopa3oBaHus
otBoaMUTCS 68 yacoB: B 10 kiacce — 34 ygaca (1 gyac B Heneno), B 11 kiacce — 34
yaca (1 gac B He/1eII0).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Tema 1. buoJsiorusi Kak Hayka.

buosnorust kak Hayka. CBsi3b OMOJOTHUU C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduen, STUKOM, 3CTETUKON U MPABOM.
Ponp Owonormu B (HOpMHUPOBAHMHM COBPEMEHHOW HAyYHOW KapTUHBI MHpA.
Cucrema OMOJIOTMUECKUX HaYK.

MeTobl TO3HaHUS KUBOUM IPUPOIbI (HAOTIOIEHUE, SKCTIEPUMEHT, ONTMCaHuE,
u3MepeHue, kiaccuukamnus, MOJEIUpPOBAaHUE, CTaTUCTUYECKass o0paboTka
JTAHHBIX ).

JlemoHncTpanum:

[Toptpetsl: Y. lapBun, I'. Menaens, H. K. Konbuos, J)x. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo/ bl TO3HAHUS )KUBOU MPUPOJIBI.

JlabopaTopHbie U MIPaKTUYECKHE PadOThI:

[Ipaktnueckass paboraNe 1. «Mcmonp3oBaHHME pa3IMYHBIX METOJOB IMPHU
U3YYCHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U UX OPraHU3AIUSA.

KuBbie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHus: ouonoruu. OTinane
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOJIBI.

CaoiicTBa OMOCHCTEM U UX pa3HOOOpa3ue. YPOBHHU OpraHu3alui OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIHUOHHO-
BHJIOBOM, SKOCHCTEMHBIHN (OMOreoIeHOTHYECKu ), OMoC(EpHBIH.

JlemoHncTpanum:

Tabnuipl u cxeMbl: « OCHOBHBIE MPU3HAKHU KU3HUY», «YPOBHU OpraHU3alUU
YKUBOU IIPUPOIBI».

O6opynoBanue: mojaenb Mojiekyibl JIHK.

Tema 3. Xumuueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMHYECKAN COCTaB KIIETKU. XUMHWYECKHUE JJIEMEHTBI: MAaKpPOIJIEMEHTHI,
MHKPO3JIEMEHTHI. Bosia 1 MUHEpalIbHBIE BEILIECTBA.

OyHKIMM BOABI M MHUHEpaJIbHBIX BeEHIECTB B KieTke. llogmepkanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHre OeIKOB. AMUHOKHCIIOTBI — MOHOMEPHI OEJIKOB.
He3ameHnmble 1 3aMEHUMbIE aMUHOKUCJIOTHI. AMUHOKUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl ~O€JIKOBOW MOJIEKYyJibl (TIepBUYHAs, BTOPUYHAs, TPETHUYHAS U
YETBEPTUYHAS CTPYKTypa). XHWMHYECKHE CBOMCTBa OenkoB. buonornueckue
byHKIIUN OEIKOB.



®epmeHTsl — Ouonorumyeckue Karaiauzatopbl. CTpoeHue QepmeHra:
aKTUBHBIA IIeHTp, cyOcTpartHas crneuuduunocts. KodepmenTsl. ButamuHbI.
OTnnuus pepMEHTOB OT HEOPTaHUYECKUX KaTalIn3aTOPOB.

VYrneBoasl: MoHoOcaxapuabl  (TJIrOK03a, pubo3a u  JAe30Kkcupubo3a),
aucaxapuapl  (caxaposa, JaKTo3a) MW Tosmcaxapulibl  (Kpaxmal, TJIMKOTEH,
1eJUI003a). buonornyeckue GyHKIIMM YTrII€eBOIOB.

Jlunuael:  Tpurauuepuabl, QocPoaunuasl, cTepouasl. [HapoduibHO-
ruapodobHbie  cBoicTBa. buonornueckue Qynkumm sunuaoB. CpaBHEHHE
yTJIEBOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHH.

Hyxnennoseie kucnorel: JHK wu PHK. Hykneormaer — MoOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pyukuuu JJHK. Ctpoenue u ¢pynkiuun PHK.
Bunasl PHK. AT®: ctpoenne u GhyHKIIHIH.

[{utonorus — Hayka o kierke. Kiietounas teopus — mpuMep B3aUMOJAECUCTBHUS
ujei 1 pakToB B HAYYHOM MMO3HAHUH. MeTOAbl N3YUEHUS KIIETKH.

Knerka kak mnenoctHas »xuBasg cuctema. OOmiMe MNPU3HAKH KIETOK:
3aMKHyTas HapykHasi memOpana, moinekyisl JIHK kak renernueckuii ammapar,
CUCTEMa CUHTE3a Oeka.

Tunel KJIETOK: JyKapuoTH4YecKass MW mpokapuotuyeckasd. OcOOEHHOCTH
CTpPOEHHUsI MPOKAapHOTUYECKON KieTku. KnerouHas creHka Oakrepuil. CTpoeHue
AYKApPUOTHYECKON KJIETKH. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM W
rpUOHOM KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAsl CTE€HKA, TNIMKOKAIUKC, MX
¢bynkuuu. [nazmarnueckas memOpana, e€ ceoiictBa U PyHkuu. LluTomnasma u eé
opranouipl. OnHoMemOpanHbie opranounbl kietku: OIIC, anmmapat ['ombmxw,
an30coMbl. [1oyaBTOHOMHBIE OPraHOWIbBl KJIETKH: MHUTOXOHIPHH, IUIACTUIBI.
[Ipoucxoxknenne MUTOXOHAPUN u TacTua. Bunbl mmactun. HememOpannbie
OpraHOMJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIA IIEHTP, LIEHTPUOJIA, PECHUYKH,
KryTUKH. DYHKIIMKM OPraHOUAO0B KJIETKU. BKiltoueHus.

SAnpo — perynatopHslil neHTp kiaeTku. CTpoeHue sjpa: sjuepHas 000souka,
KapuoIUIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KIETKE.

JdeMoHCcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'ykx, T. llIBann, M. lIneinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®panxinn, K. M. bap.

Hunarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXUBOU
npupoze», «PacrpeneneHne XuMHIECKUX 3JIEMEHTOB B dKUBOU IPUPOAEY.

Tabmuubl u cxembl: «llepuoanyeckass Tabnuia XMMHUYECKUX SJIEMEHTOBY,
«CTpoeHre MoJeKyJibl BOJb», «brocunTtes 0enka», «CTpoeHrne MOJIeKyJIbl OenKay,
«Ctpoenne pepmentay, «Hyknennosbsie kucnotel. JJHK», «Ctpoenue momnexybl



AT®», «CtpoeHne 3yKapuOTHUYECKOW KIETKW», «CTpOEHHE KMBOTHOU KIIETKW»,
«CTpoeHue pacTUTENbHOM KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue spa KIETKn», « Y TIeBOAb, «JIMIuab.

ObopynoBaHue: CBETOBOM MHMKPOCKON, OOOpyAOBaHWE [JIsl TPOBEICHUS
HAOIOCHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPOIpPENapaThl pPaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBbHBIX KJIETOK.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlaGopatopHas pabora Ne 1. «M3ydeHme KaTaIMUTUYECKOW aKTHUBHOCTU
dbepMeHTOR (Ha MPUMEPE aMIIIa3bl UK KaTajasbl)y.

JlaGopatopHas pabora Ne 2. «lM3ydeHme CTpoeHHUS KIETOK pPACTCHHUIA,
YKUBOTHBIX M OakTepHuil MOJi MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpENaparax M HX
OMHICAHUEY.

Tema 4. 7KusHeaesiTeJIbHOCTh KJIETKH.

OOMeH BENIeCTB, WU METa00IN3M. ACCUMUIIALMS (TUTACTUYECKUM OOMEH) U
JUCCUMMWJISALIUS (PHEPreTUUeCKUid OOMEH) — JB€ CTOPOHBI €JUHOrO Ipoliecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W DHEPTrUM B MOHUMAHUU
MeTabor3ma.

Tunbel oOMeHa BeliecTB: aBTOTPO(DHBIN U reTepoTpodHbIil. Poib dhepMeHTOB
B OOMEHE BEIIECTB U MPEBPALLEHUN YHEPTUU B KIIETKE.

®ortocunte3. CmeroBas W TeMHOBasg (a3bl ¢doTocuHTe3a. Peakiuu
dborocunTe3a. DPheKTUBHOCTh (hOTOCHHTE3a. 3HAYCHUE (DOTOCHMHTE3a IS KU3HHU
Ha 3emsie. BiausiHue ycnoBuil cpeapl Ha (DOTOCHHTE3 U CIIOCOOBI TOBBIIICHUS €T0
MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUM.

XeMOCHHTEe3. XE€MOCUHTE3UPYIOIINEe OaKkTepuu. 3HAUYECHUE XEMOCUHTE3a IS
YKU3HM Ha 3emie.

DHepreTuueckuii oOMeH B KjeTke. PaciiernieHue BemecTB, BBIJCICHHUE U
aKKyMYJIMPOBAHME DSHEPrUM B KIETKE. OTambl SHEPreTUYecKoro oOMeHa.
['mukonu3. bpoxenue u ero Buabpl. KuUcCIopogHOE OKHCIEHHE, WU KIETOYHOE
JIbIXaHUE. OkucnuTenbHoe dbochopunupoBaHue. OddexTUBHOCTD
HHEPIreTUICCKOr0 OOMEHA.

Peakuum wmatpuuyHoro cuHTe3a. [eHermueckas wuHpopmanus u JIHK.
Peanuzauus reHetuueckoil uH@opmanuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpunuus — Matpuusblii cuaTe3 PHK. Tpancnsuus — Guocuntes
Ooenka. Ortambl TpaHcisuuu. KoawpoBanue amuHOKHCIOT. Poib pubocom B
OouocuHTe3e Oenka.

Hexkiierounsie ¢popmbl xu3HU — BUpYChl. UcTtopust oTkpeiTus Bupycos (. WM.
NBanoBckuit). OCOOEHHOCTM CTPOEGHHMSI M KU3HEHHOTO LIHMKJIa BUPYCOB.
baktepuodaru. bonesHu pacTeHui, JKUBOTHBIX M YEJIIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc mmmynonedunura yenoseka (BY) — Bo36yautens CIIN/a.



OOpatHast ~ TpaHCKpuWIMsA, peBepTaza W uHTerpaza.  lIpodunakruxa
pacnpocTpaHeHuUsl BUPYCHBIX 3a00JIEBaHUIA.

JdeMoHCcTpanuu:

[Toptpetsi: H. K. Konbuos, 1. . UBanosckuid, K. A. Tumupszes.

Tabmuubr u cxembl: «Tunel muTaHus», «Metabommusm», «MUTOXOHAPUSY,
«HepreTudeckuii oOMen», «Ximopormiacty, «Potocuntes», «Crpoenue JIHK»,
«CTtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTnueckuit komy,
«Bupycs», «bakrepuodarn», «Ctpoenue u xu3HeHHbIN UK Bupyca CIIM/a,
oaxTepuodaray, «Pemmmkarus JTHK.

Oo0opynoBanue: monaenu-anmnkanun «Yasoenue JIHK u Tpanckpunuus»,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mojenb cTpykTypsl JJHK.

Tema S. Pa3MHOKeHNe M1 HHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KileTouHbIil 1UKII, WIM KU3HEHHBIM LUK KiaeTku. MHTepdaza U MuTos.
[Ipoueccel, mpoTekaromue B uHTepdaze. Perunmkanus — peakuus MaTpUYHOIO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JumionaHeIi W TalvIOMJHBIA  XpOMOCOMHBIE  HAOOpBL.  XpOMaTHUbL.
[{uTonorudyeckue OCHOBBI PA3MHOKEHHSI W  WHIWBUAYaJIbHOTO  Pa3BUTHUSA
OpPTraHU3MOB.

Henenune knetkn — muto3. Cramguu murtosa. [Ipoueccel, mpoucxoasumme Ha
Pa3HbIX CTAAUIX MUTO3a. bUOJTOTrMYECKUI CMBICIT MUTO3A.

[Tporpammupyemasi rubenb KISTKH — aromnTo3.

@DopMbI pa3MHOKEHHSI OPTaHU3MOB: Oecrosioe U noJjioBoe. Buasl Oecronoro
Pa3MHOXXEHUS: JIeJICHWE HaJBO€, II0YKOBAHME OJIHO- W MHOTOKJIETOYHBIX,
CIopooOpa3oBaHKe, BEreTaTUBHOE pa3MHOXKeHUe. VICKyccTBeHHOE KIOHMpPOBaHUE
OpPraHW3MOB, €r0 3HAYEHUE JIJIS1 CEJIEKIINH.

[TonoBoe pazMHOKEHHE, €T0 OTINYUS OT OECTIOJOTO.

Meito3. Cranuu meiio3a. [Ipormecchl, npoucxonsdiine Ha CTagusxX Meno3sa.
[ToBenenne xpomocoM B Meno3e. KpoccuHrorep. bHOJIOrMYECKUN CMBICT H
3HAYEHHE MEHO03a.

["ameTorenes — mporiecc 0OOpa3oBaHUs TMOJOBBIX KIETOK Yy >KHUBOTHBIX.
[TomoBbie Kene3bl: CEMEHHUKH U SMYHUKU. OOpa3oBaHWE W PAa3BUTHE TOJOBBIX
KJIETOK — TaMmeT (CrepMaTo30ujl, SMIEKIIeTKAa) — CIIEpMAaTOreHe3 U OBOICHE3.
OcoOEHHOCTH CTPOCHHUSI SMIICKIETOK U crepMaTo30uaoB. OII0J0TBOPEHUE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuTHE (OHTOTE€HE3). OMOpPHOHAIBHOE Pa3BUTHE
(amOpuorenes). Dtanbl SMOPUOHATBHOTO PA3BUTHUS Y TMO3BOHOYHBIX KUBOTHBIX:
npoOJjieHue, racTpyssiuus, opraHoreHne3. IloctamOpuoHanbHOe pa3BUTHE. THIBI
NOCTAMOPHUOHAIBHOTO Pa3BUTHS: MpAMOE, HempsiMoe (IMYMHOYHOE). Bnusnue



Cpellbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPbI, COCOOHBIE BBHI3BIBATH BPOKIEHHBIC
YpOJICTBA.

Poct u pazButue pacreHuii. OHTOr€HE3 IIBETKOBOTI'O PACTEHUS: CTPOCHHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JleMOHCTpauM:

Tabmuubl u cxembl: «DOpMBI Pa3MHOXKEHHUS OPTraHU3MOBY, «JIBoitHOE
OIUIOJOTBOPEHUE Y IBETKOBBIX pAaCTeHUI», «BereratuBHO€ pa3MHOKEHHUE
pacteHui», «Jlenenne kieTku Oaktepuity, «CTpOeHHE TIOJIOBBIX KIIETOKY,
«Ctpoenue xpomocomb», «Kierounsrii nuukmy, «Pemmukarmus JJHK», «Mutosy,
«Menosy», «llpsmoe u HenpsiMoe pa3BUTHEY, «['ameToreHes y MIEKONUTAIOMNX U
4yenoBeka», «OCHOBHBIE CTAJIMM OHTOTE€HE3A.

O6opynoBanue: MHKPOCKOII, MHKPOITPENapaThl «CniepmaTo30u bl
MJICKOITATAIOWIETOY, «SHIeKIIeTKa MJeKonuTarumeroy, «KapuoknHes B KieTkax
KOpEIlIKa JIyKa», MArHUTHAas MOJEb-alIuIMKauus «/leieHne KIeTKn», MOJIEIb
JAHK, monenp meTadazHoi XpOMOCOMBI.

JlaGopaTopHblie 1 NpaKkTHYeCKHe PadoThI:

JlabopatopHas pabora Ne 3. «HaOmromenwe MHUTO3a B KIETKaX KOHYHMKA
KOpEIIIKa JIyKa HAa TOTOBBIX MUKPOMPENapaTaxy».

JlaGopatopuas pabota Ne 4. «M3yueHwe CTpPOCHHS TOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENApaTax».

Tema 6. HacsiencTBEeHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTUKU. Mictopus pa3BuTus reHeTUKHA. Poib nUTOIOTHH
U SMOPHOJIOTUM B CTAHOBJICHUU TEHETUKHU. BKiaa poCCHUCKUX M 3apyOeKHBIX
y4€HBIX B Ppa3BUTHE TEHETHUKU. MeETOJbl TEHETUKU (TUOPUAOJIOTHUECKUMT,
HUTOI€HETUYECKUH, MOJEKYISIPHO-TeHETUYECKHi1). (OCHOBHBIE TI€HETHYECKHE
noHATHsA. [ 'eHeTnYecKas CHMBOJIMKA, UCIOJIb3yEMasl B CXeMax CKPELIMBAHUN.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, YCTaHOBICHHbIE . MeHaenem.
MonorubpuHoe CKpelMBaHue. 3akoH €IMHO-00pa3us THOPHUAOB IEPBOTO
nokojeHud. IIpaBuno JOMUHUpOBaHHUS. 3aKOH paCLICIJIEHHUS MPU3HAKOB.
['unioresa yuctotel ramer. [lonHOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JuruOpugHoe  CKpelmMBaHWe. 3aKOH  HE3aBUCHMOTO  HAaCIeIOBaHUS
npu3HakoB.  [luToreHeTMueckWe  OCHOBBI  JUTHOPUIHOTO  CKpELIMBAHUSI.
Ananusupyrolee ckpenmpanue. Fcnonp30BaHne aHaTU3UPYIOLIEr0 CKPEIIMBAHUS
JUTSI OTIPEICIICHUSI TEHOTHIIA OCOOH.

CuemnienHoe HacnenoBaHwe TmpuszHakoB. PaGora T. Moprana 1o
CUEIUICHHOMY HACJIEIOBaHUIO F€HOB. HapylieHne CuerieHusi TeHOB B PE3yJIbTaTe
KPOCCHUHTOBEpA.

XpOMOCOMHas TEOPUSI HACJIEACTBEHHOCTU. [ €eHETHUECKUE KapTHI.



['eneTuka nosa. XpoMOCOMHOE ONpeEAEIeHUE Moia. AyTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['OMOraMeTHble W TreTeporaMmeTHble opraHu3mbl. HacnenoBanue
MIPU3HAKOB, CLETUICHHBIX C MTOJIOM.

M3meHunBOCTh. BHIbI N3MEHYMBOCTY: HEHACIIEICTBEHHAsI U HACJIEACTBEHHAS.
Ponp  cpempl B HEHAcCIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpHUCTHUKA
MOAU(PUKAIMOHHON U3MEHUYUBOCTU. BaprallMoHHbIN psifi U BapyuallMOHHAsi KpUBasl.
Hopma peakunu npusHaka. KolnuecTBEHHbIE M KayeCTBEHHBIE NMPU3HAKU U KX
HOpMa peaknmu. CBOMCTBA MOIU(PUKAITMOHHON H3MEHYHUBOCTH.

HacnencTBenHasi, Wiu TEHOTHIMYECKas, W3MEHUYHBOCTh. KomOuHaTHMBHas
U3MEHYHMBOCTh. Mei03 W TMOJOBOM MpOIECC — OCHOBA KOMOWHATHBHOMU
U3MEHYMBOCTU. MyTanmoHHast u3MeH4nBOCTh. Knaccudukanus MyTtauuii: reHHbIE,
XpOMOCOMHBIE, TeHOMHBIE. HacToTa U npuurHbel MyTauuid. MytareHHble (PakTOpBHI.
3aKOH rOMOJIOTHYECKHX PAAOB B HacleACTBEHHOM n3menunsoctu H. M. Basuiiosa.

BuesnepHas HacIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enernka 4yenoseka. Kapumorun uenmoBeka. OCHOBHBIE METOIbI T'€HETHUKU
4eJI0OBEKa: FeHeaIOrnYecKuil, OJTM3HEOBBIN, IIUTOr€HETUYECKUH, OMOXUMHUYECKUH,
MOJIEKYJIAPHO-TE€HETUYECKUM. CoBpeMeHHOE OIIPENICIICHNE IEeHOTUIIA!
ITOJTHOTEHOMHOE CEKBEHUPOBAHNE, T'€HOTUIIHPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[T11{P-anam3a. HacmenacTtBenansie 3a00JicBaHUS 4YEIIOBEKA: TE€HHBIC OOJIC3HHU,
00JIe3HN C HACJIEICTBEHHOW MpeApacroyioKEHHOCTbIO, XPOMOCOMHbBIE OOJIE3HHU.
Comarnyeckne W TreHepaTthBHble MyTanuu. CTBOJNOBBIE KIETKH. [IpuHIMIEBI
3I0POBOT0 00pa3a *KU3HH, TUATHOCTUKHU, MPOPUIAKTUKA U JICYEHUS T€HETUYECKUX
Oosie3Hel. MeauKo-TeHeTUYeCKOe KOHCYJIbTUPOBAHHME. 3HAYEHUE MEIUIIMHCKON
TE€HETHKHU B MIPEAOTBPALIEHUU U JICHEHUU TeHETHUECKUX 3a00J€BaHU YEIOBEKa.

JdeMoHCTpaum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ge @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuublt u  cxembl:  «MOHOTHOPUIHOE  CKPELIMBAHME M €r0
LIUTOTEHETUYECKAs] OCHOBa», «3aKOH pACUICIUIEHWS M €ro LMTOr€HETUYeCKas
OCHOBa», «3aKOH  YHMCTOTBI  ramer», «JlurubpugHoe  CKpeulrBaHHUeE»,
«uTomornyeckue OCHOBBI JTATHOPUIHOTO CKpEIIMBaHUSY, «Metio3»,
«B3auMozencTBue aleNbHBIX T'€HOB», «l'€HeTHMuecKkne KapThl paCTEHUM,
JKUBOTHBIX W YEJIOBEKa», «l'€HeTHMKa moyia», «3aKOHOMEPHOCTH HACIEOOBaHUS,
CLUEIUICHHOTO ¢ mojom», «KapHoTumbl 4YenoBeka M IKUBOTHBIX», «BHIbI
U3MEHYMBOCTHY», «MoaudukalmoHHas HW3MEHYMBOCTH», «HacnenoBanue pesyc-
daktopay, «I'eHeTuka rpynn KpoBu», « MyTalmoHHas U3BMEHUYUBOCTD.

O6opynoBanue: MojAeNU-aNIIUKalu «MOHOTHOPUIHOE CKpEUIMBAHKE,
«Henonnoe nmomuHupoBanuey, «Jurnbpunnoe ckpemmBanue», «llepekpéct



XpOMOCOM», MHUKPOCKON W Mukporpenapar «Jlpozoduia» (HopMa, MyTanuu
(bopMBI KPBUIBEB M OKPACKH Tela), repoapuid «I'opox moceBHOM».

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlaGopaTtopHas pabora Ne 5. «l3ydeHue pe3yiabTaTOB MOHOTHOPUIHOTO W
JUTUOPUIHOTO CKPEUIMBAHUS Y APO030(PHIIbl Ha TOTOBBIX MUKPOMpENapaTaxy.

JlabopaTtopHas pabora Ne 6. «M3yueHue MoauUKaIIMOHHON N3MEHUNBOCTH,
MIOCTPOCHUE BaPUALIMOHHOTO PsA/Ia U BApUALMOHHON KPUBOD.

JlabGopaTtopHas pabora Ne 7. «AHanmu3 MyTanuid y JIpo30(uiIbl Ha TOTOBBIX
MUKpPOIIpenapaTaxy.

[Mpaktueckass pabora Ne 2. «CocTaBieHWE W aHAJIW3 POJIOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenekuusi opranu3mMoB. OCHOBbI OHOTEXHOJIOTHH.

Ceneknys Kak HayKa M MPOLECC. 3apOKIACHUE CEJIEKUMU U JOMECTHUKALUS.
VYuenne H. WM. BaBuioBa o0 1eHTpaXx NPOUCXOXKICHUS U MHOTrooOpas3us
KYJbTYPHBIX pacTeHUH. LIEHTpBhI MPOMCXOXKIAEHUS AOMAIIHUX XKUBOTHBIX. COpT,
MOpo/J1a, IITAMM.

CoBpeMeHHbIE METO/IbI CeJeKIUU. MacCoBBIM U MHAUBUAYAIbHBIA OTOOPHI B
CENEKIIMU PACTEHUNM M KUBOTHBIX. OIIEHKa JKCTephepa. bIuM3KopoacTBEHHOE
cKkpeluBaHue — uHOpuAMHT. Yucras nuaus. CKpelmMBaHUE YHUCTBHIX JIUHUU.
['ereposuc, wiu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHWE — ayTOPUIMHT.
Otnanénnas rtuOpuamsanus u €€ ycrnexu. VCKycCTBeHHBIM MyTareHes u
MOJy4YCHUE TOIMUILIONA0B. JIOCTMKEHHS CENEKIMM PACTEHHUM, >»XKUBOTHBIX U
MUKPOOPTaHU3MOB.

buotexHONMOTHs Kak OTpacib NPOW3BOACTBA. |'€HHAs WHXKEHEpHUs. OTaIlbl
co3ganusi pexombunantHod JIHK wu Tpancrennsix opranu3zmoB. Kierounas
nHxeHepus. Kietounsle KylnbTypbl. MUKPOKIIOHAIIBHOE Pa3MHOKEHUE PACTECHUM.
KiioHupoBaHue BBICOKOMPOAYKTUBHBIX CEIBCKOXO3SIMCTBEHHBIX OPraHU3MOB.

Dkoyioruyeckue M dtuyeckue  npobnemsl. MO —  reHeTruyecku
MO (ULIMPOBAHHBIE OPTaHU3MBI.
JlemoHCcTpauuu:

[Toptpersr: H. 1. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. .
HNBanHoB.

Tabnuipl U cxeMbl: KapTta «lIeHTpbl NPOUCXOXKACHUS U MHOTO00pa3us
KYJBTYPHBIX pacTtenuit», «[lopoasl 1OMalIHUX KUBOTHBIX», «COpTa KyJIbTYpPHBIX
pacreHmity, «OtnanéHnas ruopuausanus», «PadoTel akagemuka M. @. MiBaHoBay,
«lomumnonausy, «OObEKTHl OuoTexHoidorun», «KiaeTouHwle KyJIbTyphl U
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U MEPEHOC TEHOB, XPOMOCOM).

O6opyaoBaHue: MYJISKH TUIOJ0B U KOPHETIIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuii, repoapuiit «CenbCKOX035IHCTBEHHBIE PACTCHUSY.



JlaGopaTopHble U MpaKTUYEeCKHEe PadoOThI:

OKCKypcusi«OCHOBHBIE METOJBI M JOCTHUKEHHUS CEJEKIMH PAcCTEHUW H
KUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIHIO, IUIEMEHHYIO bepmy,
COPTOUCTBITATEILHBI  Y4aCTOK, B TEIUIMYHOE XO3SMCTBO, JAOOPATOPHUIO
arpOyHUBEPCUTETA I HAYYHOTO LICHTPA)».

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
BUOJIOTUN HA BA30BOM YPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHMUHI.

Cornmacho ®I'OC COO, ycraHaBiauBarTCs TpeOOBaHUA K PE3yJIbTaTam
OCBOCHUSA OOyYaloIMMHUCA TporpaMM CcpeAaHero oOiiero  00pa3oBaHMUS:
JUYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATbBI

B cTpykType JTHYHOCTHBIX PE3YJIBTATOB OCBOCHUS Mpeamera «buosorus»
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONIME: OCO3HAHHWE O0YYaIOIIMMUCI POCCUICKON
TPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIMM K OOy4YeHHI0O  OHOJIOTHH,
IIeJICHANPABJICHHOE pPAa3BUTHE BHYTPEHHHMX YOEXKIEHWM JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAAMIIUN Pa3BUTHS OHOJOTHUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICTIOBBIMM  YCTAaHOBKAMH, NPUCYIIMMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHME OKOJOTHYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH 1LICJIA U CTPOUTH KU3HCHHBIC TUTAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOEHUS mpeamera «buonorus» AOCTUTarOTCs B
€IUHCTBE Y4YEOHOM U BOCHHUTATEIHHOM JEATEIBHOCTM B COOTBETCTBUU C
TPAJIUIIMOHHBIMU POCCUMCKUMHU COLUUOKYJIbTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPaBCTBEHHBIMH IICHHOCTSMHM, IPUHSATHIMA B OOIIECTBE MpaBUIaMH M HOpMaMU
MOBEJCHUSI W CIOCOOCTBYIOT TIPOIIECCaM CaMOIIO3HAHMSI, CAMOBOCTIIHTAHHS U
CaMOpAa3BUTHUSA, PpA3BUTUA BHYTPEHHEH TMO3ULMU JIMYHOCTH, MATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTapIIeMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHOIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TPAAUIIMSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKpYKaroUIen cpelie.

JInyHOCTHBIE pe3ynbTaThl OCBOEHUsS ydeOHoro mpeamera «buomorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYarOIIUXCSl PYKOBOCTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX



TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHUHCKOIrO OOIIEeCTBa, PACIIMPEHUE KU3ZHEHHOIO
OMbITA U OMNbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATENBHON NESITENBHOCTH, B TOM YHCIIE B YACTH:

1)rpa:knaHckoro BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAaHME CBOMX KOHCTUTYIMOHHBIX IIpaB M OOS3aHHOCTEH, YBa)KEHHE
3aKOHA U MPaBOMOPSIIKA;

FOTOBHOCTh K COBMECTHOM TBOPUYECKOW JIESATEIBHOCTH IIPU CO3JAHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpPEACNATh COOCTBEHHYIO IO3UIIMIO TI0 OTHOIICHHIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHUE YUYUTHIBATh B CBOMX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOIO
B3aUMOJICUCTBUS JIIOJIEH C Pa3HBIMHU YOCKICHUSIMU, KYJIbTYPHBIMUA IIEHHOCTSAMHU U
COLMAJIBHBIM IT0JI0KEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOLECCE COBMECTHOI'O BBIIOJIHEHUS
y4eOHBIX, TO3HABATEIBHBIX W HCCIEAOBATEIbCKUX 3a/lady, YBaKUTEIHLHOTO
OTHOILICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON HUJICHTUYHOCTH,
MaTpUOTU3Ma, YBAXKEHUS K CBOEMY HApOAy, YyBCTBA OTBETCTBEHHOCTH IMEpPE]
Ponunoi, ropaoctu 3a CBOM Kpail, cBOO PoanHy, CBOM S3BIK U KYJIBTYDY,
IIPOLIIOE M HACTOSIIEE MHOTOHALIMOHAJIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHNE K MPUPOJHOMY HACIEIUIO U MaMITHUKAM MPUPOIBI,
JTOCTIXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAaHOBJIEHUE U
pa3BuTHE OWOJIOTWH, TOHMMAaHHUS 3HAYEHWUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

uaelHas yoexkIEHHOCTh, TOTOBHOCTh K CIIYXXEHHMIO M 3amute OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUICKOT0 HAPOJa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYHBOTO OYAYIIEro;



OTBETCTBEHHOE OTHOILLIEHUE K CBOMM POJUTEIIAM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOTO TIPUHATHUS LEHHOCTEM CEMEMHON JKHW3HU B COOTBETCTBUU C
TpaguuuaMu HaposioB Poccuu;

4) 3cTeTUYECKOr0 BOCIIUTAHMSA

ACTETUYECKOE OTHOIIEHHE K MHUpPY, BKIIOYAs 3CTETHKY ObITa, HAy4YHOIO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;

MMOHMMAHHUE YMOIIMOHAIBHOTO BO3ICHCTBHS )KMBOM IPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPDQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOU TMYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1ATONOy YU :

NOHMMaHHE U pealu3alus 370pOoBOro M 0e30macHoro odpasza KU3HU
(3m0opoBOE  TUTaHWE, COOJIIOICHHE TUTMEHWYECKHX TMpPaBWJI U HOPM,
COQJIaHCUPOBAHHBIM pPEXUM 3aHATHM W OTAbIXa, peryjsipHas (usndeckas
aKTUBHOCTb), OEpEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOILIEHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

NOHUMAHUE LEHHOCTH MPAaBWI HHJIWBHAYAJIbHOTO M  KOJUIEKTHBHOIO
0€30MacHOro MOBEJICHUS B CUTYallUsIX, YIPOXKAIOIIUX 3J0POBbIO U JKU3HU JIFOCH;

OCO3HAHHWE MOCIEACTBUN M HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOIr0 BOCIIMTAHMSI:

TOTOBHOCTH K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBa, TPYA0II00HE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTA TEXHOJOTMYECKOM M COUHUAIBHOMU
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATh U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JIESITEIBHOCTB;

UHTEpEC K pa3inyHbIM chepaM MpodheccCHoHaTbHOU JesTeNIbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHbL;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUN BCEU KU3HH;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMUSA

HKOJIOTUYECKH 1EJECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOUHHKY
JKW3HU Ha 3eMJIE, OCHOBE €€ CyIlIECTBOBAHHS;

NOBBIIICHHE YPOBHS 3KOJOTHYECKOW KyJbTYpbl: TNPUOOPETEHHE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIEHKM MX BO3MOXHBIX IOCJIEICTBHMA IS
OKPYKAIOIIEN CPELBI;

OCO3HaHHME TJI00aTBHOrO XapakTepa KOJIOTMYECKUX MpoOJeM M IMyTed HuX
pelieHus;



CIOCOOHOCTh MCHOJb30BaTh NPUOOpETacMble IPU U3YYEHHUU OMOJIOTrUU
3HaHUS W YMEHMSI MpU PELICHUU NpoOJeM, CBA3AHHBIX C PALMOHAIBHBIM
IPUPOJIONIOIB30BAaHUEM  (COOJIIOJICHUE  MpaBUI  MOBEIEHUS B IPUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHUE PABHOBECUS B HKOCHUCTEMAX, OXPaHy BHUJOB,
aKOcuCTeM, brochepsr);

aKTUBHOE HENPUITHE JEUCTBUM, MPUHOCALIUMX Bpel  OKpyKaroulen
OPUPOJIHON cpelie, YMEHHE MPOTHO3UPOBATH HEOJATONPHUATHBIE HKOJIOTUUYECKUE
NOCJIEICTBUS MPEANPUHUMAEMBIX ACHCTBUN U NPEIOTBPAILAT UX;

HaJIM4HUE PA3BUTOIO 3KOJIOTMYECKOr0 MBIIUICHHUS, IKOJIOTMYECKON KYJIbTYpHI,
OIbITa NEeATENbHOCTH HKOJIOTHYECKOM HaIPaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBATbCS MMM B ITO3HABATEJIBHOM, KOMMYHHMKAaTUBHOM M COLMATIBHOU
IIPaKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTUYECKOMN NEATEIBHOCTH YKOJIOTUYECKON
HaIlPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 ITO3HAHUSA:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKH M OOILECTBEHHOW MPAKTHKH, OCHOBAHHOTO HA JAMAJIOre
KYJIBTYP, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILIEHCTBOBAHHUE SI3BIKOBOW M YHUTATENbCKON KYJBTYpbl Kak CpencTBa
B3aMMOJICUCTBUS MEXY JIIOAbBMU U TIO3HAHUS MUPA;

NOHMMaHUE cleunUK OMOJOTMM KakK HayKH, OCO3HaHUS €€ poju B
(GOpMHUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJOCTHOTO
IpeAcTaBlIeHUsT 00 OKpYyXKarolleM MHpE KakK O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOlIeCTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M PpEIICHUU MpodsieM
COXpaHEHUs! TPUPOAHOTO PABHOBECHS,

yOexXAEHHOCTh B 3HAYUMOCTU OHOJIOTUM JJISi COBPEMEHHOM LMBHJIM3ALIUU:
o0ecrieueHrss HOBOTO YpPOBHSI Pa3BUTHS MEIULMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pEelIaTh PECypcHble  MPOOJEMBbl  Pa3BUTHS
YEJI0BEUECTBA, MMOMCKA MyTEeM BBIXOAA U3 IJI00ATBHBIX AKOJOTHYECKUX MPOOJieM U
o0ecrieueHuss  Iepexoja K  YCTOMUMBOMY  Pa3BUTHIO,  pallMOHAJIbHOMY
UCIIOJIb30BAHUIO TPHUPOIHBIX PECYPCOB U (HOPMHUPOBAHHIO HOBBIX CTaHIAPTOB
KU3HY;

3aMHTEPECOBAHHOCTh B TMOJYyYEHHUU OWOJOTMYECKUX 3HAHUM B LEJAX
NOBBIICHUS OOIIE KyJNbTYphl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKITMOHAJILHON TPaMOTHOCTH OOydaromuxcs, GopMHPYyeMO
pU U3Y4eHUH OHOJIOTHY;

NOHUMAaHUE CYIIHOCTU METOJIOB MO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH HCIIOJIb30BaTh TMOJy4yaeMble 3HAHUS [UJIs aHalu3a u
OOBSCHEHHUS SIBIIEHUN OKPYXKAIOLIEro MUpPA U MPOUCXOAANIMX B HEM M3MEHEHUH,



YMEHHE JellaTh OOOCHOBAHHBIE 3aKIIOYCHHUS HAa OCHOBE HAaydHBIX (AKTOB U
UMEIOIINXCS JAHHBIX C TENBIO MOTYYCHHSI TOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJB30BaTh OHOJIOTUYCCKUE 3HAHUS IS
perieHus Mpo0JIeM B peabHBIX KU3HCHHBIX CUTYAITUsX;

OCO3HAHHWE IIEHHOCTH HAYYHOW IeATEeIbHOCTH, TOTOBHOCTH OCYIIECCTBIISATH
MIPOEKTHYIO M HCCIIEA0BATEIBCKYIO IEATEIPHOCTh MHANBHIYAILHO U B TPYIIIIC;

TOTOBHOCTh M  CIIOCOOHOCTh K  HEMPEPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K aKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAHWUW MO OWOJIOTHH B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMHU.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yiabTaThl OCBOCHUS yueOHOTO mnpeamera «buomorus
BKJIIOYAIOT: 3HAYUMbIe i (GOPMHPOBAHUS MHUPOBO33PEHUSI O0yUYaIOIIMXCS
MEXKIMCIUIUIMHAPHBIE (MEXIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTpakarolue
IETOCTHOCTh HAy4YHOM KapTUHBI MHUpa HW cHeuu@uky MeTOJ0B IO3HAHMS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPTHs, SABJICHUE, MPOIECC,
CUCTEMa, Hay4YHbIN (akT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPUS,
uccleoBaHue,  HaONIOJIeHHe, M3MEpPeHHE, OKCIEPUMEHT U JAPYTHX),
YHUBEpCAJIbHbIE yueOHbIE JAcHCTBHUS (IIO3HABaTENbHbIC, KOMMYHUKATHBHBIC,

PETYISITUBHEBIE), oOecreynBaronme dbopmupoBaHue (yHKUIMOHATBHOU
IPaMOTHOCTH M COLMAJIbHOM KOMIIETEHIIMM OOYyYarolmuxcs, CHOCOOHOCTh
oOyuaronmxcs HCIIOJIb30BAaTh OCBOCHHBIE MEXIUCLUIUIMHAPHBIE,

MHUPOBO33pEHUYECKME 3HAHMS W  YHUBEpPCaJbHbIE y4eOHbIE JIEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.

MertanpenMeTHble pe3yJbTaTbl OCBOCHHS MPOTPaMMbl CpPEIHEro OOIIEero
o0pa30BaHUs JOJDKHBI OTPAXKATh:

OBaanenne YHHBEpPCATbHBIMHA yueOHbIMH NMO3HABATEJIbHBIMU
AeCTBUSIMM:

1)0a30Bble JIOrHYecKue AeMCTBUA:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJb30BaTh NPU OCBOCHHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIICHUS
(ananm3a, cuHTE3a, CpaBHEHMS, Ki1acCudUKauu, 0000IIEHUS ), PACKPBIBATh CMBICII
OMOJIOTMYECKUX TOHATUN (BBIACIATh UX XapaKTepHbIC MPU3HAKH, YCTAaHABIWBATh
CBSI3U C IPYTUMHU MOHSITUSMH);

ONpEeNeNATh LENU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTATHI AESTEILHOCTU C TOCTABICHHBIMU 1EISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS OOBsICHEHUSI (DAaKTOB U SBJICHUM
KUBOU MPUPOBI;



CTPOUTH JIOTMUECKHE pacCyXIeHUs (MHIYKTUBHbIC, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

PUMEHSATH CXEMHO-MO/ICJIbHBIE cpencTtBa Ui IPEACTaBIICHHUS
CYILLECTBEHHBIX CBSI3€ll M OTHOLIEHUH B M3Y4YaeMbIX OMOJIOTMYECKHUX OOBEKTaX, a
TaKK€  MPOTUBOPEUMH  Pa3HOrO  pOJA,  BBIABICHHBIX B Pa3IMYHBIX
MH(OPMAIMOHHBIX UICTOYHUKAX;

pa3palaThiBaTh IUIaH PEIICHUsA MPOOJEMBbI C YYETOM aHalu3a MMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
LIEJISIM, OLIEHUBATh PUCKH MOCIIEACTBUM JAEATEIBHOCTH;

KOOPAMHUPOBaTh M  BBIIOJHATH pabOTy B  YCIOBHUAX  PEaJbHOTO,
BUPTYAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOICHCTBHUS;

pa3BUBaTh KPEaTUBHOE MBIIUIEHUE TPU PEIIEHUH )KM3HEHHBIX MTPOOJIEM.

2)0a30Bble HCCIIeI0BaTEIbCKHE NeiiCTBUSA:

BJIa/IETh HaBbIKAMU y4€OHO-HUCCIIEI0BATENbCKON U MPOEKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspellieHuss npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY IOMCKY METO0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
pPa3ITUYHBIX METOJIOB NO3HAHUS;

UCIIOJIB30BaTh pPAa3JIMYHbIE BUIBl JACSATEIBHOCTH 10 IOJYYEHUIO HOBOIO
3HaHUS, €ro HUHTEepIpEeTaluy, MPeoOpa3OBaHUI0O M TMPUMEHEHUI0 B Y4E€OHBIX
CUTYalMsIX, B TOM YHCIIE IPU CO3/IaHUU YYEOHBIX U COLMATBHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTh W (OpPMYIUPOBaTh COOCTBEHHBIC 3a7ayll B 00pa30oBaTEILHOU
JEATEIIbBHOCTH M )KU3HEHHBIX CUTyalUsX;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeleHUs, HaXOAUTh APTYMEHTHI IJIsl JI0Ka3aTelbCTBA
CBOUX YTBEPKJICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUU PELICHUS;

aHAIM3UPOBaTh IIOJIyYEHHbIE B XOJE PELICHHs 3aJayd  pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTbH, IPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYILIECTBIISITh IEJICHAIIPABICHHBIM MOUCK TEepeHOca CPEeICTB U CIOCOOOB
JENUCTBUS B MPOGECCHOHANTBHYIO CPEy;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIbHYI0 U NPAKTUYECKYIO 00JIacTu
KU3HEIEATEeIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTei;



BBIJIBUTaTh HOBBIE WJEH, Mpejiaratb OPUTHHAIbHBIE MOJIXOJbI U pEUICHUS,
CTaBUTh MPOOJIEMBI U 33/1a4H, JAOMYCKAIOIINUE aJbTEPHATUBHBIC PEIICHUS.

3) pabora ¢ uHpopmManmeii:

OPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(POpMAINK (TeKCTe y4eOHOTO
nocoOusi, HAyYHO-TIONMYJIIPHOW JUTEpaTrype, OHOJOTHYECKUX CIOBapAX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3zax NaHHbIX, B WHTepHeTe), aHaIU3upoOBaThH
UH(OPMAIUIO PA3IMUHBIX BUJOB U (HOPM MPEACTABICHUS, KPUTUUECKH OIICHUBATH
e€ T0CTOBEPHOCTh U HEMTPOTUBOPEUHBOCTb;

dbopMyIupOBaTh 3aMpPOChl U MPUMEHATh PA3IMYHBIE METOABI MPU TOUCKE U
otbope Omosornyeckoil MHpoOpManu, HEOOXOIUMOM IS BBIMOTHEHHUS y4eOHBIX
3ajady;

npuoOpeTaTh ONBIT HCHOJIB30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TE€XHOJIOTHIA, COBEPUIEHCTBOBATh KYJbTYpPY AaKTHBHOT'O MCIIOJIb30BAHUS PA3JIMYHBIX
TIOMCKOBBIX CHCTEM;

CaMOCTOSITEIbHO ~ BBIOMpATh  ONTUMaNbHYIO  (GOpMYy  IpEACTaBICHUS
ouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIUIIbI, PUCYHKH
¥ JIpyroe);

UCIIOJIb30BaTh HAy4YHbIA A3BIK B KAyecTBE CpeAcTBa Hpu pabdoTe cC
OMoJOrnyeckod HHPOpMalUME: MTPUMEHATh XUMHUYECKHE, (U3UYECKUE U
MaTeMaTU4YeCKUe 3HAaKU W CHUMBOJBI, (HOpPMYyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIONIb30BaTh M NpPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HaIJISIHOCTH;

BJQJeTh ~ HABBIKAMM  pAcClO3HABaHMS W 3alIUTHl  HWH(DOpMAIHH,
MH(OPMAIIMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBiaieHHe YHHBEPCAJIbHBIMA KOMMYHUKATUBHBIMH 1eliCTBUSIMM:

1)o6menue:

OCYUIIECTBJISATH KOMMYHHUKALIMK BO BCeX c(epax KM3HU, AKTUBHO y4aCTBOBATh
B JMAJIOT€ WM JIMCKYCCHUU MO CYIIECTBY OOCYXIaeMoil TeMbl (YMEHUE 3a]aBaTh
BOIPOCHI, BBICKA3bIBaTh CYXJCHHUS OTHOCHUTEIbHO BBHINOJHEHMS MpeisiaraeMoin
3aJja4uM, YYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH MO3ULUHN PYTHMX YYaCTHUKOB
JIMajora Wik JUCKYCCUN);

pacno3HaBaTh HeEBepOaJbHbIE CpEACTBA OOIIECHMS, TOHMMATh 3HAYCHHUE
COLIMAJIPHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MIMKTHBIX CHUTYallWH,
YMETb CMAT4YaTh KOH(MIUKTHI U BECTH MEPErOBOPHI;

BJIAJIETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJICHCTBHUS, MOHUMATH
HaMEpEeHUs IPYTuX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOILLIEHUE K COOECEAHUKY
U B KOPPEKTHOU PopMe hopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHHUSI C HCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.



2)coBMeCTHAS 1eATEJIbHOCTD:

MIOHMMATh U KCHOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW U WHIUBUILYAIBHOU
pabOThI MPH PEIICHUH OMOJIOTHYECKON MPOoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh
MPUMEHEHUS TPYIIIOBBIX (DOPM B3aMMOJICHCTBUS MPH PEIICHUN YIeOHOH 3a1a4H;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEHUCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXKIOT0 YJIEHA KOJUJIEKTUBA;

NPUHAMATh €I COBMECTHOM  JEATEIbHOCTH, OPraHU30BBIBATH WU
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaTh pe3YJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAaue€CTBO CBOEr0 BKJAJa W KaXJOTO YYAaCTHUKA KOMAaHJIbl B
001t pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Mpeajaratb HOBBIE MPOEKThI, OLECHWBATH HAEU C TO3UIMA HOBU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIIITh ITO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B Pa3JIMYHBIX
CUTYaIUSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaeHne YHHBEPCAIbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMH:

1)camoopranusanus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBIICEHHUA NPOOJIEM U UX
pEIIeHHs B )KU3HEHHBIX U yUeOHBIX CUTYyAITUsX;

BBHIOMpATh HAa OCHOBE OHMOJIOTMUECKHX 3HAHWUW IIEJIEBbIE U CMBICIOBBIC
YCTAHOBKH B CBOMX JCHCTBUSIX M MOCTYMKAaX MO OTHOIICHHUIO K JKHUBOU MPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYLIECTBIIATH IMO3HABATEIBHYIO JEATEIBHOCTh, BBISABIATH
po0JIeMBbl, CTaBUTh U (HOpPMYyIHUpPOBaTH COOCTBEHHBIC 3a7a4d B 00pa30BaTEIbHOMN
JEATEIIbBHOCTH M )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAaH pPELICHUS MpoOJieMbl €  YYETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHHUIA;

JIaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

pacIIMpATh paMKH Y4eOHOTO MpeaMETa Ha OCHOBE JIMYHBIX MPENOYTESHUI;

JienaTh OCO3HAHHBIM BHIOOP, apTyMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrIocoO0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO IIUPOKOW DJPYAHUIINH B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJbTYPHBIN YPOBEHb.

2)CaMOKOHTPO.Ib:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJILTATOB LEIAM;



BJa/J€Th  HABBIKAMU  IIO3HABATEIbHOM  pediieKcMM  Kak  OCO3HAHHUSA
COBEPIIAEMBIX JEHCTBUM M MBICIUTENIBHBIX IPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBaHUI, UCNOJIb30BaTh NPUEMBI peQUIEKCUM JIsl OLEHKU CUTyalllH, BbIOOpa
BEPHOI'O PELICHHS;

YMETh OLICHUBATh PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA MO MX
CHI)KCHMUIO;

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E pe3yJbTaTOB
NEATEIbHOCTH;

3)npuHsiTHE ce0A U APYTrUX:

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IIPUHAMATh MOTHMBBI M apryMEHThl JPYIMX IPU aHaIUu3€ pe3yJbTaToB
NEATEIIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYTUX HA OIINOKHU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[TpenmeTrHble pe3ynabTaThl ocBoeHus nporpamMmel COO mo Ouojoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1 yueoHoro npeamera «buomorus»
HAy4YHbIE 3HAHUS, YMEHUS U CHOCOOBI JEUCTBUI 10 OCBOCHHIO, HHTEPIIPETAIIUN U
npeoOpa30BaHUI0 3HAHWUM, BUIbI JAESITEIBHOCTU IO MOJYYEHUIO HOBOIO 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3jMyYHBIX y4E€OHBIX CUTYyallUsX, a TaKkKe B pealibHbIX
KU3HEHHBIX CUTYallUsX, CBA3aHHbIX C Ouosorueid. B mporpamme mnpenmMerHbie
pe3yabTaThl MPEICTaBICHbI 10 TOJaM 00yUYeHHs.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS yueOHOro mnpeamera «buonorus» ¢ 10
Kjlacce NOJIKHBI OTPAKATh:

c(OpMUPOBAHHOCTH 3HAHUNA O MECTE U POJIM OMOJIOTUM B CUCTEME HAy4YHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAay4YHOM KapTHHbBl MHpAa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA ISl pEUICHUS 'KU3HEHHBIX 3a/1a4;

YMEHHE pPACKpbIBaTh COAEpKaHHE OHUOJOIMYECKUX TEPMHHOB M TOHSTHIA
KU3Hb, KJETKa, OpraHu3M, Merabosu3M (0OMEH BEIECTB M IMpEeBpalleHHE
HHEPrUm), TOMEOCTa3 (CaMOperyssiius), ypOBHEBasi OpraHu3alus *KUBBIX CUCTEM,
CaMOBOCIPOU3BEICHHE (PEMPOIYKIIMA), HACIEACTBEHHOCTh, U3MEHYUBOCTbD, POCT U
pa3BUTHE;

yMEHHE Hu3JaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHAas, XpOMOCOMHas,
MyTallMOHHAsl, LEHTpaJbHas JIOTMa MOJIEKYJISIpHON Ouosoruu), 3axonsl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u yuenust (0 1eHTpax MHOT0oOpasus u



MIPOUCXOXKJIEHUS KyJIbTYpHBIX pactenuit H. M. BaBuiioa), onpenenarb rpaHUlibl
UX MPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
OMMCAHWE JKUBBIX CHUCTEM, MPOIECCOB W SIBICHHUI, OpraHu3aIisi W MPOBEIACHHUE
OMOJOTUYECKOTO  JKCIEPUMEHTa,  BBABM)KCHHE  THIOTE3bI,  BBISIBICHHE
3aBUCUMOCTH MEX]y MCCIIEyeMbIMH BEJIIMYMHAMU, OOBSICHEHHE IMOJTYYEHHBIX
pe3yibTaTOB, MCIIOJIb30BAHHBIX HAYUYHBIX MOHSATHUH, TEOPUM W 3aKOHOB, YMEHHUE
JIeaTh BBIBOJIBI HA OCHOBAHWH TIOJIYYCHHBIX PE3yJIbTATOB,;

YMEHUE BBIJEIATh CYIIECTBEHHBIC NMPU3HAKH BUPYCOB, KJIETOK MPOKAPHUOT U
DYKapHWoOT, OJHOKJICTOYHBIX W MHOTOKJICTOYHBIX OpPraHWU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHa BEIECTB M MPEBPAIICHUSI SHEPTUU B KJIETKE, (DOTOCHHTE3A,
IJIACTUYECKOTO W DHEPreTHueckoro oOMEHa, XEeMOCHHTE3a, MHTO3a, Meho3a,
OIUTOJIOTBOPECHMS, PAa3MHOXKCHHS, WHAWNBUAYATLHOTO Pa3BUTHS  OpraHU3Ma
(oHTOTEHE3);

yMEHUE MPUMEHATH MOJYyYCHHbIE 3HAHUS JJIsI OOBSCHEHUS OMOJOTUYECKUX
MIPOLIECCOB U SIBJICHUU, JUJISl MPUHATHS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOM
KU3HU C 1IeJblI0 o0ecredeHus: 0e30MacHOCTH CBOETO 3/I0POBbSI M 370POBbSA
OKPYXKAIOIIUX JIOCH, COOMI0ICHNS HOPM TPAaMOTHOTO TTOBEICHUS B OKPY KAFOIICH
MPUPOTHONW cpele, MOHUMaHHE HEOOXOIWMOCTH WCIOJIb30BAHUS JTOCTHKCHUI
COBpPEMEHHOW  Ouojorum  u OMOTEXHOJIOTHI  JJI1  PAaIMOHAJILHOTO
MPUPOOTIOIH30BAHNUS,

YMEHUE pelaTh JJIEMEHTApHbIE TEHETUYSCKHE 3aJadyd Ha MOHO- U
TUTHOPUIHOE CKpEIIMBaHWE, CIICTUICHHOE HACJIeIOBAaHNWEe, COCTaBIATH CXEMBI
MOHOTHOPHIHOTO CKPEIIUBAHUS ISl TIPEICKa3aHus HaCJIEeIOBAaHUS TPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBIMOJIHATh JTA0OpATOPHBIE W TPAKTUYECKUE padOThl, COOIIOJATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIICHWBATh M HWHTEPIPETHPOBATH HHPOPMAITHIO
OMOJIOTUYECKOTO  COJEPKaHMsI, BKIIOYAIONIYI0 TICEBIOHAYYHbIE 3HAHHUS U3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(OpPMAIIUU, HAYUYHO-TIOMYJISIPHBIC
MaTepHaybl), STUYECKHE AaCIEKThl COBPEMEHHBIX HWCCIEAOBaHUN B OHMOJIOTHH,
MEIUITMHE, OMOTEXHOJIOTHH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIC ITMCBMEHHBIC M YCTHBIC COOOIICHUS,
00001ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
WCITOJIH30BATh MOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Konrpoabnbsie IIpakruuyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIEe
padoThI padoTshI
pecypcsbl
bubnuoreka [{OK
1 b 2 .
HOMOTIDL K Hayka 05 https://m.edso0o.ru/7f41c292
2 JKvBBIE cHCTEMBI M UX OpraHU3aIus 1 bubmmorexa [IOK
P t https://m.edso0o.ru/7f41c292
. bubnuorexa [{OK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 HKHSHEEATENEHOCTE KIETKH 0 1 https://m.eds00.ru/7f41¢c292
PasMHOXEHUE U MTHAMBUAYAIbHOE PA3BUTHE bubnmnoreka HOK
5 5 1
OpraHu3MOB https://m.edso00.ru/7f41c292
6 HacnenctBeHHOCTh M1 N3MEHYMBOCTD 3 15 bubnuoreka [{OK
OpTraHM3MOB ' https://m.eds00.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 1 bubnmnorexa [JOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41¢c292
but6mmoreka [IOK
8 P 1
CIEPBHOC BpeMA https://m.edso0o.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 4
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HOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne

n/n

Tema ypoka

KoanyecTBo 4acoB

Kourpoubnble IIpakTHyeckue
Bcero
padoThI padoThI

JJIeKTPOHHBbIE U(POBHIE 00pa3oBaTeIbHbIE
pecypcsl

buosorus B cucreme Hayk.
BxonHoe TectupoBaHnue.

Meroabl TO3HAHUS )KUBOU
npuposl. [IpakTudeckas
pabora Ne 1
«Mcnonws3oBanue
Pa3IMYHBIX METO/OB MPHU
M3y4YEHUN OMOJIOTHYECKUX
O0OBEKTOBY

bubmuoreka [JOK
https://m.edsoo.ru/863e6122https://m.edsoo.ru/863e632a

bu6mmoreka IIOK https://m.edso0o.ru/863e6122

buonornueckue cUCTEMEI,
MPOIIECCHI U UX U3YyUCHUE

XUMHUYECKUI COCTaB
KiIeTku. Boma n
MHHEpPAIBbHBIE COJIA

benku. CocTaB u cTpoeHue
0€EJIKOB

bubnuoteka [{OK https://m.edsoo.ru/863e6564

bubmuoteka [{OK https://m.edsoo.ru/863e674e

bubnmoreka [{OK https://m.edsoo.ru/863e6b72

depMeHTB —
OHOJIOrHYeCcKHe
KaTaJIN3aTOPHI.
JlaGopaTopnas pabora Ne 1
«3yuenue
KaTaJINTUYECKOU

bubnmnoreka [{OK https://m.edsoo.ru/863e6b72



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
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aKTUBHOCTH (DEpMEHTOB
(Ha mpuMepe aMuIIa3bl WK
KaTaJsia3bl)»

Yrnesonwl. JInnuasl

HyxnenHoBbIE KUCIIOTBI.
ATO

bubnmoreka [{OK https://m.edsoo.ru/863e6870

bu6mmoreka LIOK https://m.edsoo.ru/863e6d5¢

Hcrtopus u meToasl
W3y4YEHUs KIIETKH.
Knerounas Teopus

bubmuoteka [{OK https://m.edsoo.ru/863e6e88

10

11

12

Kierka xak 1eoctHas
JKXHuBas1 CUCTEMaA

Crpoenue
9YKapUOTHYECKOHN KIETKH.
Jlaboparopuas pabota Ne 2
«M3ydenne ctpoeHus
KJIETOK PacTEHUM,
KUBOTHBIX, TpUOOB U
OakTepuii moj
MHUKPOCKOIIOM Ha TOTOBBIX
MUKpOTpenaparax u ux
OIIHMCaHHUE»

OOMeH BEIIECTB WU
MeTadoIn3M

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863e6ffOhttps://m.edsoo.ru/863e716¢

bubnmuoteka [{OK https://m.edsoo.ru/863e766¢

13
14

dorocunaTe3. XeMOCUHTES

DHepreTu4ecKuii 0OMeH

bubnuoteka [{OK https://m.edsoo.ru/863e7c98
bubnmoreka [{OK https://m.edsoo.ru/863e7aae

15

Ku3HEHHBIN UK KICTKU.
Henenune xknetku. MuTos.
JlabopaTtopHas padota Ne 3

0.5

bubnuoteka [{OK https://m.edsoo.ru/863e7dc4



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
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«Habmronenne MuTo3a B
KJIETKAaX KOHYMKA KOPEIIKa
JIyKa Ha TOTOBBIX
MHUKpOTIperapaTax

16

Buocunres 6enka. Peakmus
MaTPUYHOTO CHHTE3a.
Tpaucsius - GMocuHTE3
OeKa.

bubnmoreka [{OK https://m.edsoo.ru/863e796e

17

KonTponbnas padora Nel
"Ctpoenue u
KHU3HEEATSILHOCTh
KJeTKu"

bubnmoreka [{OK https://m.edsoo.ru/863e796e

18

19

Hexnerounsie ¢popmbl
KHU3HH — BUPYCHI

cDOpM]&;I PAa3MHOKCHHUA
OpraHnu3MoB

bubmuoreka I{OK https://m.edsoo.ru/863e7540

bu6mmoreka [JOK
https://m.edsoo.ru/863e81b6https://m.edsoo.ru/863e831e

20

Meiio3

bubnuoteka [JOK https://m.edsoo.ru/863e7f4a

21

OO6pa3oBaHue 1 pa3BUTHE
MOJIOBBIX KJIETOK.
Or10/10TBOpPEHHE.
Jlaboparopnast pabota Ne 4
«M3ydeHnne cTpoeHus
MIOJIOBBIX KJIETOK Ha
TOTOBBIX
MHUKpOITpernaparax»

0.5

bubnuoteka [{OK https://m.edsoo.ru/863e81b6

22

NuauBunyansHoe
pa3BUTHE OPTraHU3MOB

bubnuoteka [{OK https://m.edsoo.ru/863e8436

23

I'enetuka — HayKa O

bubmuoreka I{OK https://m.edsoo.ru/863e86f2



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
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https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2

HaCJICACTBCHHOCTH U
U3MCHYHNBOCTH

24

3aKOHOMEPHOCTHU
HaCJIeI0BaHMsI IPH3HAKOB.
Mounorubpumanoe
CKpEIlMBaHUE

bubnmoreka [{OK https://m.edsoo.ru/863e8878

25

26

Jlurubpuanoe
CKpeliuBaHue. 3aKoH
HE3aBHCHMOI0
HACJICIOBaHUS MPU3HAKOB

CuerieHHOE
HaCJIeJOBaHKE MTPU3HAKOB.
Jlaboparopuas pabora Ne 5
«M3ydenue pe3ynbTaToB
MOHOTHOPUAHOTO U
TUTUOPUTHOTO
CKpEIIUBAaHUS Y
Ip0o30(UIIBI HA TOTOBBIX
MHUKpOTpernaparax»»

0.5

bubnmoreka [{OK https://m.edsoo.ru/863e89a4

bubnuoteka [{OK https://m.edsoo.ru/863e8c60

27

I'eneTuka nosna.
HacnepgoBanue npu3Hakos,
CLIETUIEHHBIX C I10JIOM

bubnuoteka [JOK https://m.edsoo.ru/863e8c60

28

H3MeHYnBOCTb.
Henacnencrennas
W3MEHUYUBOCTb.
JlabopaTtopHas pa6ota Ne
6. U3zyuenue
MOIU(PUKAITIOHHOM
W3MEHUYUBOCTH,

0.5

bubmuoreka [{OK https://m.edsoo.ru/863e8efe



https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
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IIOCTPOECHHE
BapHUAIIIOHHOTO pAJia U
BapHallMOHHOW KPUBOW»

29

Hacnencrsennas
W3MEHUYUBOCTb.
Jlaboparopnas pabota Ne
7. «AHQJIN3 MyTalil y
Ipo30¢uiIbl Ha TOTOBBIX
MHUKpOTpernaparax»

0.5 bubnuoreka ITOK https://m.edsoo.ru/863e8efe

30

31

32

33

34

T'eneTuka uenoBeka

PesepBHbIil ypok.
O00011IeHIE IO TEME
«HacnencTBeHHOCTE U
H3MCHYHUBOCTE
OpraHU3MOB»

Cenekuus Kak Hayka U
npouecc. Metoasl u

JIOCTUKEHHUS CEIEKIUU
pacTeHUH U KUBOTHBIX.

IIpomexxyrounas
arrecrtanus. torosoe
TECTUPOBAHUE.

buotexHomorusa kak
OoTpaciib IpOU3BOJACTBA

bubnmoreka [{OK https://m.edsoo.ru/863e8d78

bu6mmoreka [IOK https://m.edso0o.ru/863e9214

bubmuoteka [{OK https://m.edsoo.ru/863e9214

bubnmnoreka [{OK https://m.edsoo.ru/863e9336

OBIIEE KOJIMYECTBO YACOB
[10 ITPOIT'PAMME

34



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* buosorus, 10 knacce/ Ilaceunuk B.B., Kamenckuii A.A., Pyonos A.M. u
npyrue /Ilon pex. Ilaceunuka B.B., AkuronepHoe o61iectBo «3narenbcTBo

«HpOCBCHICHI/Ie»

METOJANUYECKHUE MATEPHUAJIBI J1JIS1 YUYUTEJIA
Meroanueckoe rmocodue moaAroTosyieHo k yueoHuky B.B. [laceunnka, A. A.
Kamenckoro «buosorus. O6mas ouonorus. 10—11 kmaccsl. ba3oBbrit

ypoBeHb», AO «IIpocBerieHue.

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
MHTEPHET

bubmmoreka [{TOK https://m.edsoo.ru/

http://school-collection.edu.ru

http://fcior.edu.ru

http://www.priroda.ru/

http://vschool.km.ru

http://www.en.edu.ru

http://vschool.km.ru



